Abstract. We describe the structure of the nonlinear system for the coe cients of diagonally implicit multistage integration methods for ordinary di erential equations. This structure is then utilized in the search for methods of high order and stage order with given stability function. New methods were obtained by solving the nonlinear systems by state-of-the-art software based on least squares minimization.
In a series of papers 2, 3, 4, 5, 6] we described the construction of diagonally implicit multistage integration methods (DIMSIMs) for the numerical solution of ordinary di erential equations (ODEs) ( y 0 (x) = f(y(x)); x 2 x 0 ; X]; y(x 0 ) = y 0 : (1) These methods are characterized by the vector c 2 R The drawback of the approaches described in 5] and 6] is their relatively high cost. Moreover, we were not always able to solve (4) and (5) to the desired accuracy. In what follows we will try to exploit the structure of these systems to design more accurate and more robust algorithms for their numerical solution than those described in 5] and 6].
The special structure of (4) and (5) is revealed in the following result. (6) and (7) correspond to equations p ks = 0 and b p ks = 0, k = 2; 3; : : : ; s, or to equations 2; 5; 9; 13; : : : ; (s ? 1)(s + 2)=2 in the systems (4) (6) and (7) 
and applying the methods based on least squares minimization described in 5] and 6] we can improve the accuracy and reliability of the search for high order DIMSIMs. The least squares solution of (6), (8) and (7), (9) We present below the examples of methods of order p = q = 8 of type 1 and type 2 which were found by using the approach described above. 
